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WHAT^S CLAIMED IS: 



(^Tj A stable pharmaceutical formulatior^cor^^ ^sJ^P / 



c 



one or more ^rrrlnTacids] which i^us^egtil^^ 

stab ilizers^ inhibit thet brm «tit5n of sa id lactam, said stabilizer 



one or more 



comprising a composition that is know^uto reduce ionic activity ;(aiKp 
at least 



20 ppm of an anion. 




2. The formulation of claim 1 'wherein said-formulation contains less than 2% by weight of a 
degradation product of the amino acid after being maintained for 3 months at 40 degrees 
Centigrade and 75 % relative humidity. 



3 . The formulation of claim'! exhibiting a degr, adation rate of the amino acid no greater than 



the degradation rate observed in a simila/ forrnu 



tion without electronegative ions. 





4. The formulation of claim 1 whereim^a^f at leasl 0ne stabilize r is a(yolatile alcohol) a non- 



volatile alcohol, a non-volatile^ liquid, yj feater misc ible \liquid or solid, a wateMrnmis cible 
iquidl surface activ/ agent, f solia] surface^activeagent, an antioxidant, a 




aldehyc 



The formulation of claim l/wherein at least one stabilizer is a polyethylene glycol of high 



molecular weight, polyvinylpyrrolidone, or silicon dioxide. 
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6. The formulation of claim 1 wherein the stabilizer i§ ethanof, acetone, glycerjri, propylene 
glycol, or polysorbates. 



7. The formulation of claim 1 ^wherein said stabilizer is a liquid/with a low dielectric 



constant. 



8. The formulation of claim ^wherein said stabilizer is a/iquid with a dielectric constant 
below 60. 



9. The formulation of claim ^wherein said/ 
below 45. 



stabilizer is a liquid with a dielectric constant 



10. The formulation of claim 8/whVrein sa/d stabilizers a liquid with a dielectric constant 
below 30. 



11. The formulation of claim lyw/erein the amino acid is an amino acid in a crystalline 
anhydrous form. 



12. The formulation of claim 1 wherein the amino acid is a cyclic amino acid. 



13. The formulation oy claim 12 wherein the cyclic amino acid is a cyclic amino acid of 
formula: 
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COOR 



1 



(CH 2 ) n 



wherein is selected from the group consisting of hydrogen and a^ower alkyl and n is an 
integer from about 4 to about 6. / 



14. The formulation of claim 13 wherein the cyclic amino/acid is gabapentin. 



15. The formulation of claim 1 further comprising pne or more adjuvants. 



16. The formulation of claim 15 ^herein ^the adjuvant is a pharmaceutical^ acceptable 
excipient 

V 

17. The formulation of claim 1 5/\4iej£i»^tne adjuvant is a modified cellulose, a 
microcrystalline cellulose/a starch^ a sodium starch glycolate, talc, or stearates. 

18. The formulation of claim/1 7 wherein the adjuvant is(corn starch. 

// ~ 

19. The formulation of claim 15 wherein the adjuvant retards degradation of the amino acid. 



20. The formulations claim 1 wherein the pharmaceutical formulation is formed as a table t, 



^-W^ a coated tablet, a ^aplet, a bead, a capsule, or a hard shell gelatin capsule, or a hard shell 
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HPMC capsule. 



^T) A formulation comprising: 



at least one ^inojttio^ hich is/susceptible to formation of ^lactam; 

stabilizers/to irmibit tneTofmation of said la^mm, the stabilizer 



one or more 



being one which is known to reduce ionic activity pand^) 



at least)20 ppm of an anion from afmineral acid.' 



i 5= f 



22. The formulation of claim 21 wherein said foimulation/tontains less than 2% by weight of 
a a degradation product of the amino acid after being r/faintained for 3 months at 40 degrees 
;9 Centigrade and 75 % relative humidity. 



23. The formulation of claim 21 exhmitin^ja/degradation rate of the amino acid no greater 
than the degradation rate observed infa simlar formulatiort'without electronegative ions. 

24. The formulation of claim 2ywhe^n-sa^ least one s^abilize^ a 
non- volatile alcohol, a non-volatile liquid, water miscible liquid or solid, a water immiscible 
liquid or solid, a liquid surface active agent, a solid surface active agent, an antioxidant, a 
ketone, or an aldehyde. 




. The formulation of clajfrn 21 wherein at least one stabilizer is a solid polyethylene glycol 
of high molecular weigh*, polyvinylpyrrolidone, silicon dioxide, or a combination thereof. 
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26. The formulation of claim 21^ wherein the stabilizer i£ ethanol) acetone, glycerin, propylene 
glycol, or polysorbates. 



27. The formulation of claim 21 wherein said stabilizer is a liquid wjrfi a low dielectric 
constant. 



28. The formulation of claim 27 wherein said stabilizer is a ligUid with a dielectric constant 
below 60. 



29. The formulation of claim 27 wherein said stabilizer is a liquid with a dielectric constant 



below 45. 



below 30. 



30. The formulation of claim 27 wtterein sWd stabilizer is, a liquid with a dielectric constant 



3 1 . The formulation of claim 2 1 wlverein the amino acid i s gabapentin in its crystalline, 
anhydrous form. 



"7> 32. The formulation of claiifo 21 wherein the mineral acid is hydrochloric acid^ 



-i) 33. The formulation o^daini 2Pwherein the mineral acid ^s^yo^ochloric ^ aci^ ^^t he amino 



acid is gabapentin.' 



34. The formulation of claim 21 wherein the anion is CI" obtained from hydrochloric acid. 
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35. The formulation of clainy21 wherein the lactam is present in an amount less tjfan about 
0.8% by weight of the active ingredient. 

36. The formulation of claim 24 / wherein the lactam is present in an amo^mt less than about 
0.4% by weight of the active ingredient. 



37. The formulation of claim 24 wherein the lactam is present an amount less than about 
0.25% by weight of the active ingredient. 



38. The formulation of claim 24 wherein the lact,arn isypresent in an amount less than about 
0.15% by weight of the active ingredient. 



39. The formulation of claim 2 lffurther cdmprismgbne or/faore adjuvants. 

/ V- 1 L — ^ 



40. The formulation of claim 39 Avhereh/ the adjuvant is a pharmaceutically acceptable 



7 



excipient. 



41. The formulation of claim 3 ^wherein the adjuvant is a modified cellulose, a 
microcrystalline celluloseQi starch/a sodium starch glycolate, talc, or stearates. 



42. The formulation of claim ^/wherein the adjuvant is(corn starch ) 



43. The formulation of clai^i 39 wherein the adjuvant retards degradation of the amino acid. 
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44. The formulation of claim 21 wherein the pharmaceutical formulation is formed as j Qablet, 
a coated tablet, a bead, a hard shell gelatin capsule, or a hard shell HPMC capsule. 



£5. A process for forming a stable pharmaceutical formulation containing^at least 20 ppm of 



an anion, comprising the steps of treating an amino acid susceptible formation of a lactam 
with a stabilizer to inhibit the formation of said lactam. 



,46/The process of claim 45 wherein the stabilizer is a volatile alcohol, a non-volatile alcohol, 



a non-volatile liquid, water miscible liquid or solid, a/water immiscible liquid or solid, a 
liquid surface active agent, a solid surface activeyagent, an antioxidant, a ketone, or an 
aldehyde. 



,47. The process of claim 45 x whereiih the /tabilizer is^ solid polyethylene glycol of high 



molecular weight, polyvinylpyn:olidd^e,>silicon^iroxide 5 or a combination thereof. 



/ 

mineral acid. 



48fThe process of claim 45 furmer/omprising the step of reacting the amino acid with a 



49^The process of claim 45yforther comprising the step of washing the amino acid to remove 
at least a portion of the mineral acid. 



^50/The process ofc\Am 48 wrierein the amino acid is treated with the stabilizer during 
purification of the amino acid 7 to form a purified amino acid. 
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^5 1 . The process of claim 48 wherein the amino acid is treated with the stabilizer during 
granulation of the amino acid. 



^L. The process of claim 45' wherein the amino acid is treated with a first^abilizer during 
purification to form a purified amino acid and the purified amino acid^ treated with a second 
stabilizer during granulation of the purified amino acid. 



■a ss- 



in 



(\53\ 1A stable pharmaceutical formulation|comprising: 



one or more jactive agents] t hat are /susceptible /to degradation caused by 
electronegative ions; 

one or moreWabilizers 



■S-Sr 



a degradation product of the amino 
Centigrade and 75 % relative humidr 




at least20 ppm of an anion. 



54. The formulation of claim SS^whefrein said formulation contains less than 2% by weight of 



acid after being/ftiaintained for 3 months at 40 degrees 



55. The formulation of claim 5/ exhibiting a degradation rate of the amino acid no greater 
than the degradation rate observed ir/a similar formulation without electronegative ions. 



56. The formulation of clsmn 53 wherein the act ive agent is ari^amino acid? ) 
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57. The formulation of claim 53 wherein the active agent is^usceptible^to degradationf caused 
by a process selected from trie^group consisting of formation of a lactam, or dehy/iration and 
cyclization. 



58. The formulation of claim 53 wherein the stabilizer is\a volatile /lcohoD a non- volatile 





alcohol, a non-volatile liquioVwater miscible liquid or solid, a Water immiscible liquid or 
solid, a liquid surface active agent, a solid surface active agemyan antioxidant, a ketone, or an 
aldehyde. 



59 / The formulation of claim 5& wherein the stabiliser is a solid polyethylene glycol of high 



molecular weight, polyvinylpyrrolidone, silicon (Jifoxide, or a combination thereof. 

60. The formulation of claim 5|C^erelh^/ stabilizer is(ethano lj acetone, glycerin, propylene 
glycol, or polysorbates. 

61. The formulation of clain/ 53/^/nerein th^ active agent is anfamuio aci d)in a cry stalline 
anhydrous form. 



62. The formulation of claim 53 / wherein the active agent isfeabapentim ) 



'Jv 



63. The formulation ofyfclaim 58 wherein the active agent is( anhydrous gabapentir 
(j64^he~|^ dosage formjof an amino acidl^usceptiblejto lactam formation 



comprising; 
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at least 20 ppm of anionic species-^and 



at least one stabilizer! for inhibiting formation of 



exhibiting improved stability as compared to a similar form 



anionic species. 
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l, the dosage form 
/ith less than 20 ppm 



